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SYLLABUS(Unit 4) 

Unit IV: Heat- treatment Of Steels (6 Hrs) Transformation products of Austenite, Time 

Temperature Transformation diagrams, critical cooling rate, continuous cooling 

transformation diagrams. Heat treatment of steels: Annealing, Normalising, Hardening & 

Tempering, quenching media, other treatments such as Martempering, Austempering, 

Patenting, Ausforming. Retention of austenite, effects of retained austenite. Elimination of 

retained austenite (Subzero treatment). Secondary hardening, temper embrittlement, quench 

cracks, Hardenability & hardenability testing, Defects due to heat treatment and remedial 

measures.  

Classification of surface hardening treatments, Carburising, heat treatment after Carburizing, 

Nitriding, Carbo-nitriding, Flame hardening, and Induction hardening.  

 

 

 

 

 

 

 

 

 

 

 



Lecture Plan format: 

Name of the course: Engineering Metallurgy   Course Code 202048 

Name of the faculty: J. M. Arackal                         Class: SE(Mech) 

 

Unit No Lecture No.  Topics to be covered Text/Reference 

Book/ Web 

Reference 

  
Unit 4: Heat- treatment Of Steels  

 
 

4 

1 
Transformation products of Austenite, 

Time Temperature Transformation 

diagrams, critical cooling rate  

1,2 

4 

2 
Continuous cooling transformation 

diagrams. Heat treatment of steels: 

Annealing, Normalising,  

1,2 

4 

3 

Hardening & Tempering, quenching 

media, other treatments such as 

Martempering, Austempering, Patenting, 

Ausforming. Retention of austenite, effects 

of retained austenite.  

1,2 

4 

4 

Elimination of retained austenite (Subzero 

treatment). Secondary hardening, temper 

embrittlement, quench cracks, 

Hardenability & hardenability testing  

1,2 

4 
5 

Classification of surface hardening 

treatments, Carburising  

1,2 

4 

6 
Heat treatment after Carburizing, Nitriding, 

Carbo-nitriding, Flame hardening, and 

Induction hardening  

1,2 

 

List of Text Books /Reference Books/ Web Reference 

1- Material Science & Metallurgy For Engineers”, Dr. V.D. Kodgire & S. V. Kodgire , 

Everest Publication.  

 

2- Introduction to Physical Metallurgy, Avner, S.H., Tata McGraw-Hill  
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Assignment 

1. Explain in detail Transformation process of Austenite to Pearlite  

2. Explain in detail Transformation process of Austenite to Martensite  

3. What is the impact of Percentage on Carbon on TTT 

4. State the conditions required for the formation of Bainite 

5. State the difference between CCR and CCT 

6. Why is the process of Tempering done on Ferrous Materials 

7. What are Quench Cracks 

8. What is Hardenability 

9. Explain the process of Isoforming 

10. Write the advantages and Disadvantages of Retained Austenite 

 


